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EOS PM Instrument Science Algorithm and
Science Computing Facility Delivery Schedule

February 21, 1992
Deliverable Date Version
Software and Data Management Plan 6/92 preliminary
6/93 draft
6/94 revision
6/95 final
Science Computing Facility Plan 6/92 preliminary
6/93 draft
6/94 revision
6/95 final
as needed revisions
Calibration Plan 6/95 draft
6/96 revision
6/97 final
Software review materials annually
Software, test data, and documentation launch -36m Version 1
launch -24m Version 2
launch -12m Version 3
Status reports monthly
533 financial reports quarterly <$500k/year
monthly >$500k/year
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Documents Expected From MODIS-N Contractor (SBRC)

Preliminary Plans (delivered 17 SEP 91)
e MODIS-N Calibration Management Plan
e  MODIS-N Performance Verfication Plan

Final Plans (to be delivered one day before OCT92 PDR for EOS review)
« MODIS-N Calibration Management Plan

e  MODIS-N Performance Verfication Plan

Operational Documents

. User's Guide for Operating MODIS-N
(delivered via MCST to ICC/EOC/ECS/EOSDIS
on same schedule as algorithms)

. Results of Pre-Launch Characterization and Calibration
(delivered by Instrument following Pre-Ship Reviews)
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Key MCST Hardware Milestones

To Monitor MODIS-N Instrument-Level I & T
Ambient and thermal vacuum testing and calibration
about 6 months before delivery from SBRC/HAC to GE

October 1994 Engineering Model

December 1995 Prototype Model for EOS-AM1 Observatory
June 1997 Flight 1 Model for EOS-PM1 Observatory
December 1998 Flight 2 Model for EOS-AM2 Observatory

To Monitor MODIS-N Spacecraft-Level 1 & T

June 1996 Prototype Model for EOS-AM1 Observatory
December 1997 Flight 1 Model for EOS-PM1 Observatory
June 1999 Flight 2 Model for EOS-AM2 Observatory

MCST/EOC Workstation Delivery
Hardware up-grades on 3 year centers
January 1995 Prototype Model
January 1998 Operational Model 1 for EOS-AM1 ICC
June 2001 Operational Model 2 for EOS-PM1 ICC
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Key MCST Software Milestones
To Monitor MODIS-N Instrument-Level | & T

October 1992 Concept Development of Engineering Model

April 1993 Code Engineering Model Software

October 1993 Test Engineering Model Software

April 1994 Deliver Engineering Model Software

June 1995 Prototype Model for EOS-AM1 Observatory

January 1997 Flight 1 Model for EOS-PM1 Observatory

June 1998 Flight 2 Model for EOS-AM2 Observatory
To Monitor MODIS-N Spacecraft-Level I & T

June 1996 Prototype Model for EOS-AM1 Observatory

December 1997 Flight 1 Model for EOS-PM1 Observatory

June 1999 Flight 2 Model for EOS-AM?2 Observatory

MCST/EOC Workstation Software Delivery
Software up-grades on 1 year centers
January 1995 Prototype Model
January 1998 Operational Model 1 for EOS-AM1 ICC
June 2001 Operational Model 2 for EOS-PM1 ICC
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October 1992
January 1993
January 1994
January 1994
June 1995
June 1995
January 1996
June 1996
June 1996
October 1996
April 1997
June 1997
June 1997
June 1997
January 1998
June 1998
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Key MCST Algorithm Milestones

MCST Algorithm Deliveries

Peer Review of Algorithms

Version () Algorithms to MSDST

Version 0 Algorithms for MSDST Integration

ECS PDR

Version 0 Algorithms for MSDST Test and Delivery
Version 1 Algorithms to MSDST

Version 1 Algorithms for MSDST Integration
Version 1 Algorithms for MSDST Test and Delivery
ECS Version 1 Delivery

Version 2 Algorithms to MSDST

Version 2 Algorithms for MSDST Integration
Version 2 Algorithms for MSDST Test and Delivery
End-to-End Software Test

ECS Version 2 Delivery

Post-Launch Algorithm Development

Launch of EOS-AM Platform

at Science Team Calibration Working Group Meeting 15 April 1992
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1 April 1992

To: 423/ Acting EOSDIS Manager /1. K. Ramapriyan
From: 925/Head, MCST /John Barker
Subject: MCST GSFC /Test Site Communication Link Requirements

At our March 24th meeting with you, Jack Peddicord, Bernie Cullinan, Joann Harnden and myself, you indicated that you could
probably support the pre-launch MCST (MODIS Characterization Support Team) communication requirements for data in near-
real time from the MODIS instruments, however, you did want to see those requirements explicitly presented so that your
communication expert could identify the most cost-effective link. Per your request, this memo sets out the approximate MCST
communication link requirements. Actual requirements will be identified as test procedures and schedules are approved.
MCST needs near-real-time access to pre-launch MODIS test data as it is taken; these test sessions are of limited duration and
happen about five times in the course of the development of each copy of the instrument.

The most convenient and scientifically useful method of communication is to transmit the full data stream from the instrument
as it is generated and sent to the bench test equipment. However, this is also the worst case communciation requirement
(11Mbps). If the full 11 Mbps is not utilized for test data and if SBRC agreees to provide a buffer at their end then our needs
may be satisfied with lower rates. Access is needed to the line during the whole period of the test, however, meaningful data
will usually be obtained from the instrument in bursts of several hours at a time, and usually for less than 12 hours in any
twenty-four hour period. A summary of our approximate requirements is given in the attached table. Communication links are
from the location listed to MCST's facility in the EOSDIS Building at GSFC.

It is assumed that two-way access to MCST and SBRC computer files will be possible over standard Internet connections
throughout the entire period of the MODIS SBRC contract.

cC

M. Banks/423

W. Barnes/970

B. Grant/925

B. Guenther /925

J. Harnden /925
M. King/913

V. Salomonson/900
L. Stuart/920

S. Tompkins/510.1
R. Weber /421
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Approximate Requirements for MCST GSFC/MODIS Test Site Communication Links

Test

Eng Cal.
PF Cal
F1 Cal
F2 Cal
F3 Cal

PF TV
F1 TV
F2 TV
F3 TV

PF Cross-Cal
EOSAM1 TV
F1 Cross-Cal
EOSPM1 TV
F2 Cross-Cal
EOSAM2 TV
F3 Cross-Cal
EOSPM2 TV

EOSAM1 Launch
EOSPM1 Launch

Amount
of Data
(Mbps)

11
11
11
11
11

11
11
11
11

11
11
11
11
11
11
11
11

0.004
0.004
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Total Active
Transmisstion

Time
(Ilours)
~1000
~1000
~1000
~1000
~1000

~700
~700
~700
~700

~350
~700
~350
~700
~350
~700
~350
~700

~175
~175

Integration & Test Period

Start Date

JUL
JUL
MAY
MAY
MAR

FEB
MAR
JAN

OCT

JUL
JAN
FEB
SEP
AUG
FEB
FEB
SEP

MAY
MAY

1994
1995
1996
1997
2000

1996
1997
1998
2000

1996
1997
1998
1998
1999
2000
2001
2001

1998
2000

End Date
DEC 1994
DEC 1995
JAN 1997
NOV 1997
AUG 2000
APR 1996
MAY 1997
MAR 1998
DEC 2000
DEC 1996
DEC 1997
AUG 1998
SEP 1999
JAN 2000
FEB 2001
AUG 2001
SEP 2002
JUN 1998
JUN 2000

Location

SBRC/Santa Barbara, CA
SBRC/Santa Barbara, CA
SBRC/Santa Barbara, CA
SBRC/Santa Barbara, CA
SBRC/Santa Barbara, CA

IHAC/El Segundo, CA
HAC/El Segundo, CA
IHAC/El Segundo, CA
ITAC/El Segundo, CA

GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ
GE/East Windsor, NJ

Vandenberg AFB, CA
Vandenberg AFB, CA
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FILTER PROCUREMENT
IS ON TRACK m

a subsidary

* RFQ MAILED

f  BIDDERS HAVE SIX WEEKS TO
PREPARE RESPONSE

« SBRC WILL HAVE 4 WEEKS TO EVALUATE
PROPOSALS AND SELECT VENDOR(S)

*  SBRC/GSFC WILL HAVE FOUR WEEKS TO
APPROVE PURCHASE ORDER

e CONTRACT AWARD TO VENDORS

 DELIVERY OF ALL FILTERS AND
DICHROICS: EM, PFM, FM1, FM2,
+ 1 SPARE SET 30

14 30 24 29 10
FEB MAR APR MAY JUN FEB
1992 1992 1992 1992 1992 1993 14JWFa/6/92

A.s
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MODIS-N
SUMMARY SCHEDULE

SANTA BARBARA RESEARCH CENTER

a subsidary

1991 1992 1993 1994 1995 1996 199/ 1998 1999 2000 2001 2002

PHASE C/D AWARD A

oGt PO COit

DESIGHN +_/\

-ENGINEERING MODEL | —— | A

PROTOFLIGHT MODEL [ ' _‘A

FLIGHT MODEL 1 C A

FLIGHT MODEL 2 C A

FLIGHT MODELS STORAGE [ {\

03192
92-0163-16

14
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«[AYSYSTEM INTEGRATION &TEST
Xy,  RESPONSIBILITIES HUGHES

SANTA BARBARA RESEARCH CENTER

a subsihary

- FOR EACH MODIS-N INSTRUMENT:
- INTEGRATE 16 MAJOR SUBASSEMBLIES
- PERFORM AT LEAST 20 SYSTEM-INTEGRATION TESTS
- PERFORM AT LEAST 25 SYSTEM-LEVEL TESTS & MEASUREMENTS

« CONTINUING INTEGRATION & TEST PLANNING IAW THIS PROGRAM
SCHEDULE:

|--1993--|--1994--|--1995--|--1996--|--1997--|--1998-

- ENGINEERING MODEL  9/16A A 4/21

- PROTOFLIGHT MODEL 9/30A--nememmnmenn A 311

- FLIGHT MODEL 1 2 12 /- —— A 5/1

- FLIGHT MODEL 2 1 17 R — A 3/2

6192
92-0000-2

AN
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FLIGHT SOFTWARE
STATUS & PLANS 4

SANTA BARBARA RESEARCH CENTER

a subsidiary

SSR SWRR SWPDR SWCDR SWCIR SWTRR SWAR

SW Management Plan

Concept — : —>
: ‘ : ‘ : SW Concept Doc

-1 & Initiation

Sysleﬁ-
Requirements

» | Requirement -

SW Requirements Doc
Analysis

Architectural : N +—®=  SW Arch. Design Doc
Design : : :

Detailed
Deslign

SW Detailed Design Doc
SW User's Guide

SW Unit Test Results
SW Acceptance Tests

>
.

Eng. Model HW integration | -  SW Integration Test Resuits
-

"’T””“‘

Coding &
Unit Test

- & Test

Acceptance

SW Version Descr. Doc
& Delivery

SW Acceptance Test Report

Sustaining

03/93
92-0163-257

™
U
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MODIS-N EXPANDED SUMMARY SCHEDULE

T 19911_991199415_)9_]99‘199_199_199 1994199920042001/200220
10 |name m i T I I T
1 | contract Award 8/23 @ to

27 |swudy_ phase

B -S'ys',lénilmsmdy

T4 System stdy Review wdzzdwel L UL L
"5 |preliminary Deslan

"6 Pulhnlndr'yr bé's.'l'gn

7 Prelihllnury Deslgn feview | taelssdoz! LU UL
T Qegauéd Qesiguj ........................

12 Procurement
=1 At Opllcs ST RRRIREEEN RN NPOF 1 i For R I RN IR RN A B I A
18 | Dummy Masses
75 | Telescope Bench
o e e e e e
Baseline v ¥ Complete Milestone @ . Completed Work A
Project: VJ50 Critical N————\ Conlrol Milestone & Slippage A
7 Noncritical N————/\ Comp. Clil. Mstone @ Slippage complete e A
Date: 3/4/92 /.01 pm Progress A Summary T
Milestone ® Summary Progress
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MODIS-N EXPANDED SUMMARY SCHEDULE
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11 Assembly and Test 61121 2111 .
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20 Thermal Test | sy 2
21 |Deliver Structural/Thermal Model E 7/23 @ A1
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23 Procurement 2/10 & 2 IOI‘JB
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25 GE Swuctwre | ol sl d s | i
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5 O'piiés ......................................
T Gemeral b e b e e
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o R A ptlcs/Mounls ......................................
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s A
Baseline Y Complete Milestone @ Completed Work A
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Date: 3/4/92 7:01 pm Progress A Summary &,
Milestone 7.} Summary Progress
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MODIS-N EXPANDED SUMMARY SCHEDULE

~ Jresqiesi199d199d1994199d 1996199199199 2000200#200 20
1D |name T T T
33 Scan Mirror :}/25 N—AN\ 4l4
o e N I Y FE T R [ I IUUDUI ISR SUDUUN SUUUEEE A
34 Radlatlve Cooler 11/20 A N 17127
) |
35 Main Electronics 1(]/,9
- .. F i
36 Analog Electronics '/4
.................... . ]
37 On Board Calibratjor ] X
DN v '
38 Integration and Test :6/2g
39 |Delver Engineering Model :
e . . o . - . L T I e T T P S S
40 (Protollight_ 2/10 \5
41 Procurement 2/10 %
[}
42 " EEE Pasts 11141 A—L A B/9
e . AU R A (T T T U U T .
43 GE Structure | 8/30 AL—A 11/21
.................................................................. . |
44 Filters 2/10 lA——1-N 5/14
................................................................... \
45 Optics 11/26 [‘\———L/\ 6/1
......... '~--.< ) F e e m e “ e e, DR NI [PUSI P EEREE R . a e e . . e e e
46 General 3130 A A :ulso
.................................................. ]
i1 Sub_System Assembly / Test {5 ‘r T 5/19
..................................................................... '
48 Optics/Mounls : 111119 A 12/
Baseline Y7 Complete Milestone @ Completed Work A
Project: VJ50 Critical N————\ Control Milestone & Slippage A
Noncritical & ————\ Comp. Clil. Mstone @ Slippage complete 0 __A
Date: 3/4/92 7:01 pm Progress A Summary R ZE— Y
Milestone ® Summary Progress
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MODIS-N EXPANDED SUMMARY SCHEDULE

1999]991199% 1993(199419951996199 199#1999 200020012002420

_iD_ Hame ,, T I I T
49 Focal Planes I./5 N—A—A19/22
50 MainFrame / Doors o E 3/28| A—A 172

51 Scan error ------------------- : 4/4 A\ 2117
52 Radiatlve Cooler : i
53 Main Electronics
54 Analog Electronics
55 On Board Calibratior

56 Ihteg}dlldn ‘and Tesl AAAAAAAAAAAAAAAAAA

57 Protollight Déllvéry

58 |Ground Support Equiptment,
<3| Dg §lg ......... S gmgm ..................

on S Deslgn ...................................
61 | STE / BCU Design

62 | STE / BCU Procurement

63 STE#1 Integration and Test

"64 | STE#2 integration and Test

Baseline yes==—=—""" Complele Milestone @ Completed Work A
Project: VJ50 Crilical [x—————/\ Control Milestone @ Slippage Y
Noncritical N————\ Comp. Cirl. Mstone @ Slippage complete A

Date: 3/4/92 7:01 pm Progress A SUMary S v

Milestone ® Summary Progress
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MODIS-N EXPANDED SUMMARY SCHEDULE
1990199119931993199 199?19991992199 1999200420012002320
10 |name T e i A T
65 BCU integration and Test : 8117 AN 2/11s
66 Calibrator #1 Integration and Test 5111 A—1pn 3115
L SR N A IO DU DU R U SR
67 Calibrator #2 Integration and Test V1315|8130
, e e '
68 |Bench Check Unit Dellvery : 4/23l @ A2
,,,,,,,,,, X
69 |Elight Model #1 1 9/3 & 7 5/1
]
70 | FM #1 Funding \ 973 @160
]
11 EM #1_Development L 935 T 511
. e ]
72 Procurement : 9/3 A N 11/4
73 Subassembly and Test R PP RS JNET.T I RS SN HES R S
[}
74 integration / Test \ 1/2 5/1
S U ' ,)\ R
75 |FM1 Dellvery X (12/1 @ A1 §
______________________________________________________________________ ) R ST A T R AN T U D
16 |Elight Modej ¢ 2 ' 9/3 & il < 6/1
.................... PP X
77 FM # 2 Funding ) 9/3 @200
...... |
18 EM # 2 Development : 9/5 & T 3/2
............................................................................. L S e O SR T T I T S Y
79 Procurement : 9/5 A / 11I:|
....................................................................... '
80 Subassembly and Test ' 1/30 ¥ A 3Il20
|
Baseline """ Complete Milestone @& Completed Work A
Project: VJ50 Critical [x———/\ Control Milestone @ Slippage 2y
Noncritical N———\ Comp. Clil. Mslone @ Slippage complete e __A
Date: 3/4/92 7:01 pm Progress A Summary N ZE—
Mileslone ® Summary Progress
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MODIS-N EXPANDED SUMMARY SCHEDULE
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IKDOS to MCS'T
Communication Links for

MODIS
Facility l EDOS /WS |
e | ¥

I <i1 210S) l | wvA/levelo
GSFC / ECS EOC *“""'l | IMS -:3-' PGF 1 'I DADS
MODIS CF ICC / MCST TL }VIST* MSDST

MCST

SBRC MODIS N MODIS-N

Engineeting Modo

PF

]

il

F1 ]

SBRC, HAC /LA, GE / VF, VanAFB

map Continuous Data Flow

maof>- Periodic Data Flow



Hlustrative Flow Diagram

! MODIS "Level-1B" Radiometric Processing
|

i:)?'? EOS Plattorm Ancillary MODIS-N Housekeeping MODIS-N imagery MOT?"'::’SS::; and

p Data and Calibration Dala (as taken)

Solar and Lunar
Calibration Models
GSFC/DAAC MODIS Image-Based' Callbr'ation
and MCST Radiometric "Level-1B" }-=--1 MSDST na('i\:‘ul:e:nc — j-— e.g. "Radiometric
Processing Algorithins e Rectifictaion"
Aircraft / Satellite
“+—1 Ground Calibration -
- Information
Official Algorithins Yy
: MCST Support Producls Pre-launch and In-Orbit
| { l Performance Models
"Level-1B"|  cajibrated ) Qualit Modeled )
y
Output At-Satellite P?;%‘ﬁifs :,"f;:gz:: Assessment Performance
Products | Radiances Products Characteristics
| | | 1
MCST
EOSDIS I_a.suxm_l
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